In the course of the routine examination of strains of Staphylococcus aureus isolated from outbreaks of staphylococcal food poisoning in north-west England, we were surprised to find that most of them were penicillin resistant. Nine of 11 strains, all present in large numbers in foods that had caused clinically typical outbreaks of vomiting and diarrhoea, were penicillin resistant. None of the outbreaks had occurred in a hospital. This finding was particularly interesting because, when peniciflin-resistant staphylococci first became common in hospitals, the resistant strains were found to be mainly members of phage group III, the group to which most enterotoxic staphylococci also belong.
There are several scattered references to the incrimination of penicillin-resistant staphylococci as the cause of outbreaks of food poisoning in the years before penicillin had come into general therapeutic use. Rutherford and Crowson (1945) described an outbreak of food poisoning in Canada in 1945, in which the organism responsible was resistant to 12.5 units of penicillin in a tube test. Mason (1945) examined six "well-known" foodpoisoning strains obtained from other workers and found that three of them were completely resistant when tested by the cylinder plate method. Segalove (1947) tested a collection of 15 wellauthenticated enterotoxic strains from the collection maintained at the University of Chicago. All were known to have had no previous contact with penicillin in the laboratory, and most had been isolated before 1941. He used a tube dilution test with an inoculum of 0.1 ml. of a 1/100 dilution of a 24-hour culture in a semi-synthetic liquid medium. Seven of the strains were inhibited by 0.1 unit per ml. of penicillin or less, and eight required 10 units or more for inhibition. Allison (1949) first noted the common association with outbreaks of food poisoning of Staph. aureus strains lysed by certain phages. He examined 47 cultures, including 26 isolated in this country and 21 from the United States, Canada, Egypt, and the Sudan, and found that 38 of them were lysed by phages of the " 6/47 " group (including phage 42D). Others (Saint-Martin, Charest, and Desranleau, 1951 ; Williams, Rippon, and Dowsett, 1953; Parker, 1953) 47, 53, 54, 70, 73, 75, 77, 42D, and 42E . The association of strains of group III so defined with food poisoning has become even closer than that of Allison's " 6/47 group" since the inclusion of further group III phages in the typing scheme and the introduction of the practice of testing apparently non-typable cultures with phage at 1,000 x the routine test dilution.
Members of phage group III form a considerable proportion of all strains isolated from human sources-between 10% and 50% according to the type of material sampled-but few of them react with phage 42D, and strains lysed only by 42D at the routine test dilution are quite rare. For example, we encountered only one " pure " 42D strain in a series of 1,494 human cultures. Such strains are, however, common in material of bovine origin and appear to be a frequent cause of mastitis of cattle (Macdonald, 1946; Smith, 1948; Price, Neave, Rippon, and Williams, 1954) . It has, therefore, been proposed (see Rippon, 1956 ) that " type 42D " strains should be removed from phage group III to a new provisional group IV. 
Laboratory at Colindale, also provided two collections of strains from fairly recent well-investigated outbreaks, mainly in Great Britain. The origins of the 37 separate strains are shown in Table 1 .
Methods.-The strains were first shown to be coagulase positive by the slide method of CadnessGraves, Williams, Harper, and Miles (1943) . They were then phage typed by the method of Wilson and Atkinson (1945) as modified by Williams and Rippon (1952) , using the "basic set" of 20 phages listed by Williams et al. (1953) , omitting phage 44, but with the addition of phages 71 and 80. Strains were allotted to the three main phage groups described by Williams et al., except that strains lysed only by phage 42D at routine test dilution were placed in provisional group IV. Sensitivity to five antibiotics (penicillin, streptomycin, chloramphenicol. chlortetracycline, and erythromycin) was tested on a single plate of blood agar. Plates were flooded with overnight broth cultures of staphylococci, and antibiotic tablets (Evans' " sentest ") were placed on the surface after drying. Strains were considered resistant when growth occurred to within 1 mm. of a tablet after 18 hours at 37°C. The tablets contained the following quantities of antibiotic: penicillin 0.5 unit. streptomycin 20 pg., cbloramphenicol 40 ptg., chlortetracycline 10 ,g., erythromycin 10 ug. Each culture was also tested for penicillinase production by a method based on that of Bondi and Dietz (1944) . Agar plates were flooded with an overnight broth culture of the Oxford staphylococcus (N.C.T.C. 6571) and, after drying, porcelain cylinders (Heatley, 1944) were placed on the surface of the medium. Equal quantities of a penicillin solution, containing 2 units/ ml., and of an overnight broth culture of the staphylococcus being tested were placed in a cylinder. A control cylinder containing an equal volume of penicillin and of uninoculated broth was included on each plate. Complete absence of inhibition of growth around the test cylinder after overnight incubation at 37°C. was taken as evidence of penicillinase production.
Results
Phage-typing.-All of the 37 strains were lysed by one or more of the phages of group III as originally defined by Williams et al. (1953) . Only 34 of them conformed to the more strict definition of group III, since three were lysed only by phage 42D at the routine test dilution and were therefore placed in provisional group IV. The fact that all three of the group IV strains were among the earliest in the series is fortuitous: a small proportion of similar strains has been noted in several other series of cultures. Although the number of strains available for study was small, the results suggest that at least three-quarters of all enterotoxic staphylococci are penicillin resistant and produce penicillinase. Whether it can be concluded that there has or has not been an increase in the proportion of penicillinresistant strains in group III during the last 25 years will depend on whether the "type 42D " strains are separated from the " true" members of group III. Among group III strains of the sort usually found in human material, the percentage of resistant strains was of the order of 80% in the 1930s and is about the same to-day.
None of the strains was resistant to streptomycin, chloramphenicol, chlortetracycline, or erythromycin.
Penicillin Resistance Among Group III Strains from Other Sources.-Records were available of 1,494 strains, isolated from human sources between September, 1953, and July, 1956 , which had been phage typed and tested for penicillin resistance as part of another investigation. The proportion of penicillin-resistant strains and of penicillinresistant group III strains from lesions of various sorts and from " normal " nose swabs is shown in Table II. The material from which these strains were derived was very varied in its origin. The impetigo swabs were from cases in a number of different towns. The other specimens from patients treated at home were received from practitioners widely scattered throughout Lancashire and Cheshire. The " normal " nose swabs were from samples of children in three schools and one nursery. The material from hospital patients came from over 30 different hospitals in north-west England.
A little less than half (45%) of all the phage group III strains from sources other than hospitals were penicillin resistant, and there was no significant difference between the proportion resistant in the various types of lesion and in the nasal swabs. If the nasal swabs and the lesions other than impetigo from private cases were considered together, group III strains were more likely than other strains to be resistant (43 % and 19% respectively) . In the impetigo lesions, however, a smaller proportion of group III than of other strains were resistant (48% and 68% respectively) because of the preponderance of penicillin-resistant type 71 strains.
Eighty-six per cent. of group III strains from hospital patients were resistant. As is usually the case, the percentage of resistant strains from deep lesions in hospital patients was a little lower, presumably because some of the infections were acquired before admission to hospital.
It appears, therefore, that present-day enterotoxic group III strains, derived from sources unconnected with the hospital environment, are more likely to be penicillin resistant than strains from the noses and lesions of people outside hospital. (Barber, 1947; Barber and RozwadowskaDowzenko, 1948) and was correctly attributed to the widespread therapeutic use of penicillin. Barber's opinion that penicillin acted by selecting resistant strains which were subsequently spread from patient to patient by cross-infection has been generally accepted. Most of the penicillin-resistant strains examined by Barber and her colleagues during the next two years were members of phage group III (Barber and Whitehead, 1949) , but soon afterwards a large outbreak in a maternity hospital due to resistant group I strains was recorded (Barber, Hayhoe, and Whitehead, 1949) . Later a considerable proportion of group II strains was found to be resistant (Williams et al., 1953 ; Barber and Burston, 1955 
